Summary &horbar; Hybrid larch (Larix X eurolepis Henry) superiority over the parental species (Larix decidua Mill. and Larix kaempferi (Lamb.) Carr.) has been described by many tree breeders. This superiority concerns not only growth characteristics but also several economically important traits.
Introduction
The transfer of European larch (Larix decidua Mill.) seed sources from their native range (the Alps) to more lowland areas has not been successful in France. Several provenance tests have shown its poor adaptation, slow growth, and canker susceptibility (Lacaze and Birot, 1974; Ferrand and Bastien, 1985 , Schober, 1985 when cultivated at lower elevations. On the other hand, Japanese larch Larix kaempferi (Lamb.) Carr., an exotic species from Hondo Island, Japan, initially appeared to be a promising successor to European larch with fast juvenile growth and canker resistance. However, its requirement for moisture during the vegetative period restricts it to more limited oceanic sites. Even so, the Larix genus remains very attractive for its silvicultural advantages, namely light-tolerant species, no plantation problems, fast juvenile growth, relatively short rotation, and the high quality of its timber.
A hybrid between the European and Japanese larch (Larix X eurolepis Henry) first described in 1919 by Henry and Flood (1919) (Larix gmelinii Rupr.). In Europe, only the former is cultivated and will be discussed.
Hybrid larch has been extensively planted in regions such as Scotland (> 55,000 ha. by 1980) (Destremau, 1987) (Matyssek, 1986) . In addition, it seems to be much more resistant to larch canker (Lachnellula willkommii (Hartig) Dennis) (Keiding, 1980) (Bastien and Keller, 1980) . Some contradictory results (e.g., for stem form, branching habit, wood density) also exist between experiments. These will be discussed later.
Hybrid larch's reciprocal, Larix X leptoeuropea Dengler, has not received the same amount of attention, although the Dunkeld hybrid from which all the hybridization work on larch originates was produced from this formula. In a German experiment, (Gothe, 1987) Gothe et al. (1980) and Gothe (1987) in a German experiment indicated that from an age of = 20 yr, the hybrid shows a slight reduction in its absolute production advantage, but a strong reduction in its relative production advantage over the progenies of the pure parent species. Results presented by Keiding (1980) and Reck (1980) support this view that the growth superiority of the hybrid is at its greatest during the first 10 yr. This opinion is also upheld by Scamoni (1977) (Hyun, 1974) show that the hybrids tested show heterosis only in certain specific environmental conditions. Inter-provenance hybridization work with Norway spruce in Sweden also indicated that the hybrid (between Central European and Swedish populations) was superior in growth to both parents only at the latitudes of the northern parent. This was attributed to the combination of better growth ability of the southern parent with the frost hardiness of the northern parent (Nilsson, 1974) . Similar behavior could also be observed in larch hybrids including Larix siberica (Nilsson, 1959 ). On the other hand, several studies can be cited in which no relationship between heterosis and environmental quality could be found (Owino and Zobel, 1977; Roman-Amat, 1984) .
As suggested by Keiding (1962) (Wright, 1976 Wright, 1976) . Other examples have been given by Vincent and Fer (1965) and Lacaze and Birot (1974 The greater uniformity of the F 1 generation progeny over the parental progenies has also been recognized as an advantage in favor of hybrids. This was the main conclusion drawn by Lacaze and Birot (1974) (Nilsson, 1959) and with Larix laricina for its presumably good adaptation to wet soils (Ferrand, 1986 (Keiding, 1980; Reck, 1977; Vincent and Machanicek, 1972 Keiding (1980) (Hinkelmann, 1974) or better suited to our purposes, a nested population diallel or factorial mating design such as that used by Park and Gerhold (1986) (Namkoong, 1979; Falconer, Keiding (1968) . His results, based on a limited number of crossings between two noninbred European larch parents and a few number of first-generation selfed (S1) parents of Japanese larch, show that nonnegligible supplementary gains (5-10%) and uniformity for total height can be obtained in this manner compared to normal (no selfing) inter-specific crossing. However, this approach requires extensive and systematic: progeny testing.
However, inbreeding of larch through self-pollination is usually expressed by severe deleterious effects such as reduction of full seed set, low seed germination, high mortality, reduced vigor, crooked growth, lack of apical dominance and reduced fertility (Dieckert, 1964) The Reciprocal Recurrent Selection (RRS) strategy has been little used in forest tree breeding but was recommended by Conkle (1970) and Hyun (1976) for pine hybridization. Its efficiency for tree breeding is not known, but promising results with maize have been obtained (Moll and Stuber, 1971; Eberhart, 1977 (Namkoong, 1979) (Keiding, 1970 , Steinmetz et al., 1987 Nanson, personal communication) . Failures are mainly attributed to frost damage of strobili (Ferrand, 1988) , to irregular flowering, and most of all to general non-overlapping phenology between European and Japanese larch (Mitchell, 1958) (John, 1979; Mason, 1984; Cornu and Nanson, personal communication 
